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m^m 1 ] ig 1 mmmo)^ i (Dmm^^m^mmiz 
w, 1 o^mmA^ 1 ©Bfl □ ^* L com 1 <om^ 
m±.\z\t.mimmm(D^ i o^iss^^f*!^*^^ i om 

L*^feC©m2©^^^^f»^i^lK©J?$«, ^2(D§.m 
[if 2 ] m 2 (7)^)jgSi)^^<*:K;5t S i G e 

vmM 3 ] mi ^«M©m 1 (DW-m^^mw^mz 
m 1 ©igig:]K±«cm 2 <Dt^mm\z^?>m 2 com □ tm 2 

::ne.oMP(39;*:€rs«, ^2, mi, msoMPOW 

corns ©^^MJitcttjs*fas«som 1 o#^a¥^ 

CO-ttO 7t*LfcgP5J-©Tom««, S*f*«Som 2 O 

Mt::m 2 o^i^a¥«#^lKo{PiJtStc«, m l o¥J9*(j|« 

stems o#i^a4^««^M©fflffi(c«. m2®if«#:ii 

m 2 (owf^^^mwmt.y^A(r)g^^^mw-mii\t.. m 

m^n. L;i^fccom2o*i^^###:Mojp$tt. m 

[s»*js 4 ] mi sz/m 2 (D^mw-mfi s i g e 
[w*JS5] at>c{c^i-!ii$nfemi»«somio¥ 
com 1 oiteiga^±frRjfc*is«som i o^i^s¥««^ 
z.<Dmi(Dgrm^^mwmzmn^j^m\.. co±Ryt 

m 1 0*6^K^x->5^>i/LTm 1 O^^SMlcjgfiK^ 

nfc^Pcfc o;«c#i^m 1 ojgi^Mom i (Dma^m^at 
^ c t tcct 0 m 1 o^^ffiii:d^*m 1 oM p (c*t bTi± 0 



(2) iRfM^g-l 15921 

m 1 o^^^i^T® (cm 2 o^iSSK*. m i <Dmm^ 
^^mi^mm±(^ 3 -^m i o^^^i^oTo^igjtcm s o 

m 1 (Dmi^^^mi^mm±izs.Mmmm<D^ 2 ©*i^a 

m2. ms©#)gffii|^i»#:M_h(c^n^'n 
m4. m5©#^ai|i»*^M^m4. m5©i^*^Si^-r 
mm\zL^-^^MiRm\zm0^L. 

f^aS-fr^^m 1 0#Ma*^#:Mj5^6^«i£<^*l£«[$ 
■a-T> m2, m4©#^aMJC?FMf!»S^JPTSCt€r 

[w*«6] mio#i^s¥»#:ffi«±©3^mi© 
^^m(DT<Dmmizm 3 (v^f^Bm^mm-^yjmii 

LT. mn^^^mmm:f3mz^ir,mi (Dm^^^mi^ 
m±±m\z0.f^m^m^Lrzm. z.(D±{zmmi\:iimm 
m^m^L. F^'fx-y^^^tCcfcomi©^^^^^ 

s c t-em 2 o^^^it^^^il^m 1 ©#^rB¥5i#:l« 

©Tgi5ffij^©*-{c5STtt*« 5 tm(Di^mi^mm(D^m 

[li*^7] m2. m3©#i^S¥^#:K*mbfc 

«iMa(Cctomi©#iSS)»76^6m2©^^s^'v 
t ^Miii^j£«^-&Tm 2 (DSr^^m^^mmizmM u 
fc^tms, m4©^iSffliK^jgfi)c-rsis*W6Xtt7 
ie«c©¥«^s«osajt^So 
[w«3i8] a4^{c^^^$nfcmi»«s©mi©* 

:i(D^m(Dfim.m±izKs^mmm(Dm 1 ©^i^fi^^^j^ 

#)l©»^M©ft±B^x-y5=->i^bTSiJ©ffl P ^Jgfig 
•r ^ c <>: J; 0 c©r»a P Lxm 1 ©#igS*^#l^ 

co-a-t3fc*b;tg|5^)-oT©«g««. S*f««S©m2© 

#i^s*^**^M/0^*m 2 (Dmmmzm-r^mizms^L, 
mMm\z^ 0 m 1 ©#^^¥»*^m*^ e^Mti^am^ 

•B:Tm2 ©^iSa¥«#:MtCiS5jgStc^ij5e#ji£^iPb. 

«±gj[j^noiSfeiiyi^fcx-y5^>i^bTTB*eiiiii[fCcts 

m^^¥m^mm±(DTmmBm(Dmap^mz&Mmm 
M©mio#^ft4^««iiss®fiKb. i^B#{c. m2o^ 

i^ffii|4^#:|^©fliMHtt. ^ 1 ©^i^ffi^i^^i^ti^- 
©tJ«*^ C ;i 0 S^t*5S«fflom 3 0^igS¥«#:|R^ 
figb, 

m 1 0¥iSffi¥^#:|^0±JC«S*f»«M©m 2 ©^«g 

^^mi^m^m^L. mmtz. m3©#i^s¥«^M© 

iBW(r«. m 2 ©i{^»#:|^<h|si-©MH*^^;^i: 
«S©m 4 0^i^^i|^^#:l^^J^*r£ b, 

m2©mi^a#«#:j^tm4©^isa#«^*:jiit«. si 
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^^i^mi^mmzm 1.^2 Rtjc^ 3 <Dmmm^miiZ 

^(Dm 3 ®lfii^±frttS*f»«SG)m 1 o#i^ffi#3g 

3 ® □ ^ J^^ig-r-g) .1 (r J; 19 H 3 ©M □ fCjttfLTH 1 

f^2<7)mmm^j^y^>ifvxm2<Ditmm\zjz^m2 

^-tt^ 1 <Dtmm\z^^^ 1 ©MPSj^fiJtL. 

#^a*«#:ffi^-t<7)ii 1 <Dmup^m\zKnm9M<Dy^ 

m 1 (D^.^^^mwm<Dii\z\tmmnMoym,2aywf^ 
mm\z\t.. f^2(D^m^mt.n-<Dmn*-^<^fs.^Knm 

[»*^ 1 0 ] m-m^^m^m.m±.<D^ 1 <owPF«3gi5 

(c. %2(Dg>^^^^m^m(Dmmz\t. w,i(Dmm^^ 

19^ 2 3 (D^^^^^mwm\zyf 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] i|#Ba¥4-3 3 0 7 3 0<£#K-r-5o BI7 



N- M->'J3>Xtf^'^->^;P«3€r*L, 
:a-^<75;te*©naxlS'ftffi4, ®:I>'N+ ^3 1/^:7 ^?|^ 

1 0 o*«:i[fig$ns„ c:©>'U:3>X{ijsi 0 o®«M 

n^/7:$'M*^;&;^^-rS->ij3>D^i'i5'B3<D 

— ge^rSaib. '^-XjgfiKcDfcfeOMP 1 0 1 

i^i'Si^mbisigtssrgairsMPi o 2 t^^jgfig^n 

[0 0 04] -> U =1 6 ±«. p + m^—:^9M 

:j?'J->'j3»litt, MPl 0 l©X<yv'j&^^,|8P|^tC7K 

TP^o/Ku 2 OTS^jg^KsnTi^So — 

«1 975^Jgfi£$tlTti-5. cne>#U->Un>S2 Ot 

[0 0 0 5] MP10 2lCtt, NM3l?Uv"Jn>H8*^ 

'JrD>^^t:M9&tX->'Jn>mfbMi 4tCctoT, X5 
^' Jg^gPSr^ViT'^— X®« 1 9 mSa^ U -> "J n >S 

7&t;t2 075«-^n^ngt>nTVi-&. ^-7.mi$.i 9® 

@mai5^}-(C«, #^a->'J=i>ICj;-g)NSx5-:/^Mig 

17 b. xmSl 7 aXUt=iUir^«Sl 7 c tt, 
^n^*nx5 yi5'®«l 6> 3}^U->>J:3>S7BLat8fC 

16«, eBS-&W(rf^fiK3n^CDT% ^-Xffli^l9 
[0 0 0 6] ^*:tCfiE3ll©^^*#:^«©t!3fi;^te(Z)-0iJlC 

-z>\^^xms Lmzmmt^. s-rss (a) (c^-rj;^ 
(c. o^$L«tcwpi 0 itmj^^n^. z-nm^^m 
mt^xM\z'z>\^^x<Dnm\tMm.mxmm-r^o 'A\zi5 

XV-;:^^H=-*IXt!^'^i/— (MBE : Mo 1 e c u 1 
ar Beam Epi taxy) UHV-CVD 
(Ultra High V a c u um- C h em i c 
al Vapor Deposition) ft. Low 

Pressure Chemical Vapor 
Depos i t ion (LPCVD) ikU.E^m^^. m 
8 (b) \Zm-tmzn^ b4^®MP 10 1 rttc^Si^S 
S?xhf^^^->YJPe<Z)'^-X®l^l 9^Jgfig-r*. z:© 
I^PS^— X«ffifflJi?'Ji^Un>g7©T®JC. PS!© 
4?U->U=i>li2 OfefiKS-r-So Stt^T, 0 8 (c) \z 
^t" J; P fC. Xffii^ 1 9 iJ)^ U U >J1 2 0 tTjt 
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[0 0 0 7] 

[0 0 0 8] ^-©Pam*tt, ^<Dmi^^mm.(Dm:m^ 
[0 0 0 9] *fgi3(DB««. ^-xi&m(oi&m^-^m 

[0 0 10] 

m 1 ««scDm 1 1 (Dmrnmn)^ 

1 <D#JgS¥«^*M75t^ 1 ©M □ fc*f UT-fr 0 

j5*t^«s<D^ 2 ©#^a*»#a;!)^m 1 (D^mmzm 

[0 0 1 1] -eLT, ^®iaig:^sti. artttc^a-gii^n 
fzm 1 «itso^ 1 1 (Dfimm 

*j^^L, 1 <D^m±\zRMmmmff:)m 1 

1 (D^^^m'=^mi^mizm 

:Lt\z^y)mi (D^m^mtftm 1 »m □ (c^ lt-& 0 r£ 
Lfc^iat L, ^ 1 o^isaMTMfc^ 2 (Dg^^^m 

2:. ^ 1 ©^i^S¥^*(:«BlS±0-5 1 

mt^^^mi^m^. ^2, ^sco^^a^^ift^i^iic^ 

fTt^^l«#i^^¥«#:M75^e.^M#)*i£t!($-a:T> m 
[0 0 12] 

mm ^ 'J > 'J n >M WTgP«*^ © :3 ^i^^'fla->Un>x 



[0 0 13] :i^lTfie3fee^^l5{CJt'<T*^H^{C=toT> 

>'U3>1 2 bi:;f5:-5. ^©i^m. Cl©;j?U->U=i>« 
J®75^^©m©«lMS(Cj;oTfitn:S:Ttf S ;i t-r-^^o 
fe^^^^^P^nfc^^#l©^i*;&^*|5IL::;^J:^>«. 7}?U 
"ja>©iatn;«^^a©fi6T:J;Dt>i6</cC^, 
©«^Jc«^«g;|5gfrJt-cTi^-ffiifi< iSSSatc^M!^ 

[0 0 14] h-7>i^JX^'©'<-Xffitn:©ffi«. iffiiJj; 
a^:^i«i]©^fetc J; o T^fb-r -5 ©-e¥»e{c«JtKT# 
L*^L;*c**^JC«±aB©'^-Xffitn:{cL86-5, 

mx$>^, ^:c:T«^-x^-?-©fe©T?«/j:<, 
5!lSafe^f max <i:i>Tit«t-S, f^ax '^-Xttfc 
tnR^ o:)^:^m\zKttmr^o *^a^€:fflv^^' t(:<t 

tliJe*4 OGHz© f j,ax Ti&ofcfc©*^. 4 6 GHz 
{ClPl-hLfco 

[0 0 15] ^M«^©J£«[^SC«. J:<9=bJ}?U 
->U=3>tt^©;6f:^^*:;k#t^®l?> 4-STi:lli;i^^STfe 
XJ6Jr[©{g;M5:ll^-r S fc©-e*-&, 
[0 0 16] 

[iiM0ij] ;*:»c*%Bj©^i©*M0ijtco#BeBj-r^. 

n pMA-f d^-7tCt>*^Bj,{,^, jSfflpItg;f5:^<i:tt«'5 

[0 0 17] 01IC«. *^Bj(^||-cr)^J6^jcD^|^##: 
SS©ifiifWf®0^Si^-rc m.&.mf}^ 1 0 ~ 1 5 Q • c m© 

p- ^->ijzi>««i±fr«. N+ mmtb^^m2 as. 

D^^^^ >:?^;i/X h y /t-ffl p+ 2 b SrW 

jgfiKsnTi^So MIC. mf-^m(Drctf)<^aa7.mtm 

[0 0 18] c:©->'J=i>«#:i 0 0©S®tt. vUn 

x?^fig©fcJi>©wp 1 0 1 1, =iui7^m^m 

hmm 5 ^mtuT ^mn i o 2 t^^ji^fiK^nTi.^^, -> 

miit, mnmz^s&^nxi^^^o ;i©d?u->'j=i>M 
tt. MPi 0 i®x>yv*ie.MPrt»c*T:j^isjfc-frt)m 

^©i*-'9mLg|55)-©T®*^5.ni/i7iS'^JtgE;^ 
«fi£T^>''J3>3^^^'S3lC(^;^^-r>Tp+ M^'Jv- 
U >® 1 1 Jit^P+ ^Jl? 'J -> U n >^ 1 3 *«)iH:^j^^ 
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^izit. MP 1 0 1 (D^f)^i—^mm&.p^(Dmi^izit. 

p+ ^/}?Uv'J=i>JBl 0. p+ Sj1^U->Uii>S1 2 

N+ M7l?'J->U=i>g8*iJgfigSn. nUd7^§I#ffiL 
[00 19] ->Un>^{l:K9S:Z>'->Uzi>g!{bMl 

1 2-aRtJt3l^U->U3>P7, 11, 13. 12bR 

'^-;^ffi:iKi 2 a««(c«. N+ mx.^y^mm 

^nxii?)., "^AJ^WXS -y^SSl 8 a. ^ 

—:^mM 1 8 bROJ3 v^^mM 1 7 c «, ^n-?:*nx 
= vdfW$. 16. tJ^'j ->u n >B 7 Ryt8 jc^-n-^^ns 

[0 0 2 0] ;^»c. *^Bj<7)m-®ilJS^o^Sig{c 

llbTS®<&#fliL.Titt§^T^„ iSJix^j&n 0-1 5Q 
• cmWP" M (10 0) ®::^fi[(D>'ij3>S1Sl± 

-fbM ^/P$ 4 0 0 nm~6 0 0 nm^gfiKT 

[0 0 2 1] ^^:fr7* huy^77i'-xSTOfi:a* 

*3-(t©fcJ6tC'>U =1 >i?{k)lMPrtg|5<D->'J =3 
®^2 0 nm~5 0 nm^^kLfcm, fltm&-f;t>ffiA 
■rs, ffiA^frtUTtt, «iJA(S. x:^;mi-5 0kV 
~12 0kVT. K— X«5E 1 5~2 E 1 6 cm"2j5i 

offitt^k, Rzj^ff bii^cD^tc. 10 0 ot:~ 115 0 

hl/v'X h©A°^'— x>/f, -f4->aA. l/i/Xh©!^ 
ett^b<7)|^i!!l3S^fTV^?^>^;UXh-y/1-ffip + 

mmbiL^m 2 b ^rj^fig-r 

[0 0 2 2] ifetC->U3>i5^kJ^Sr^®|^^Lfc«tC, 

jl^o:fy&{cJ;oTN- S->'Jzi>xe5'=^^->^;i/«3 
^iKfiMStt. 9 5 0t:~ 1 0 5 O^^^jia 
T*.»31l3|Ef:tfXtt. S i H4 ^fe«S i H2 C 1 2 
l^S, H— tr>i7;^X<i:L.TPH3 ^flav\ 5E15~ 

2 E 1 6 cm-3®7F:ii5g!^^-^:i-L.. iP^^SO. 8 Mm~ 
1. 3Mmd^ai^T*-i). ;i<D«Uc LTJl«i))ii^«± 

f::, N" s>"jzi>xe^'^->^;i/S3*jgfig-r-2>, 



[0 0 2 3] i):{c^^^i-gs»fcJ6«p=]XK{k:l»[4*fl^ 

fiKfSo ^■rxe^'4^->r;Hi3©S®t2 0 nm~5 
(H^it-f) ^J»$ 7 0 nm~ 15 0 nrnJ^^fS. 

fcttMT^fbT S ;i i J: 0 »g|©fcJ6® -> U 3 > 
m^kM-r;^j:*?*.DaxSE<bM4;5^J^fife$tl2.. pax^ 

jbm«. 5=-+ >^;i/X h V n-^m?i>Th.^m 2 b tcifi-r 
•5JP$*«]gaTi&D. fct;^«7 0 0nm~l 0 0 0 n 

^§i^thLffi^5^j^figr§, :&fetLT(j. ffim^-r 

:*->aAj*JcJ:-:>TU>^£;i®^J®»cK-7't--5. UA± 
JCck 0 -> U P 1 0 0 tl-So 

[0 0 2 4] .10->UP>a#:i 0 OO^Btt. v'Un 
>m{t:^6TSI*5nTViS. ^tODMIPtLTtt. 15 0 
nm~3 0 0 nmdt@aTfeO. CldTtA, 2 0 0 nm 

V y ^ 7 ^- - <»: X 5^ > i^tC J: o T a U i7 5^ 51 #m 
lgJ5<D^lB*«g{±}T-5J;5tcMP 1 0 2^}gfigT*. 

2 0 0 nm~3 5 0 nmz&^ji^Ta&O. d^lTtt 
2 5 0 nmir*o;to ZlcD/l^U ->'J 3 >lc«. #5^^^— 

:5' ftUffl Jj? U -> U n > t L Ti5& 3 »r « U > ^ 7 
* hU-i/X hi£:-7Xi7;tJtLT'r:t>aA-r^o 

^^-xm®ffljt?'j->'j=i>7RtjCN+ m-:i\yi7ifmM 

m^^) -> U P > 8 :dij^fi£$n^„ 

[0 0 2 5] 5l#iBc#->Uzi>^{t:II*LPCVDfeJr 
J:oTi^ 1 5 0 ninlil«-r-5 (S^'J =J >^fblK«)]^J¥ 
«, 10 0 nm~2 0 0 nm7&^*jgST$.-5) . ^J'ill^ 

®ffl5j^U->'j3><>:^]®SiLTl^*-r^o HtCLPCV 
DfetCJ:D->Un>S{t;M^5 0 nm~ 10 0 nmltW 
-r^o ^CTHr>'S::^ttH^-f x-;/^>i;'{cJ;OCl®M 
P®jic®gK4J-®>''J=i>^^kM$:^±tc^*-rs. ;i(Z) 

^m^Pf^a5(7D'^-7.««Bffl7jtU->U:3>CDfli]M«. -> 
[0 0 2 6] ^fcHF?S©Xy5">y?KfCJ:oTMPjS 
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® CD U n 6 ^ X ^ > L T a U ^ iJ' ffi^?: 

m^(Drzib<Dma i o i ^m^-r^o ->u :3>^{t;M6 

$l/i^^feT5fe:»-T*-g>o 10 0 nm~2 5 0 n 

md^igSTSO. C:;iT«. 2 0 0 nmTabo;t. Z.(D 
m\ZVT. 02 (a) t/^So 
[0 0 2 7] :;^i:S#?W#U->U3>^rgSfetCct-pT. 

U n > 1 0 - 1 '<-X«ffiffl#'J '>'J =J > 7 ©gm 
bTVi-5T® fc:tt*S^i)0# U U 3 > 1 1 - 1 Sr*S«[-r 
f>o ®*^W'J^«J->Ua>^S:^S®^JtLTtt. T. Aoy 
ama, M "Selective Polysilicon Deposition (SPD)by 

Hot-Wall LPCVD and Its Application to High Speed 
Bipolar Devices", Extended Abstract on Solid State 

Devices and Materials, pp. 665-668(1990) tC^^tlT 
LPCVDfelrlS^4:^;xi:LTS i H2 C 1 2 * 
3 0 0 s ccm» HC 1 «:1 6 0 s c cm^fflUT, JEE 
:fjtt3 0Torr, ©S«8 0 OICTaioit. dClT. 

M^spjp u u =] > 1 0 - 1 (Dmmu. mso nm-c$> 

■ofz, Z.(DmizLX. EI2 (b) iT^-S, 
[0 0 2 8] '^iZLPCVDmiZji^X. ->'J:3>B?<b 

mi 9. Rzf'^v^>^^m2 o^mmt^o ^^(db 

mit. ^iOnm*5> e:©^(iLT> EI2 

-(c) iiti.^. ^\^m^. S:&tt<Dh*5-fxu/5^>if 
lrJ;oT, 5fet:jl#?W«rlt«Lxfcj}?<J v-U 3>©|flP(D 

mizhxm2 (d) <>:;^c^<. 

[0 0 2 9] •Aizmim<nmmm.TX'mnmT<D^'j -> 

(e) Tfe^o ?l^i^#I^Lfc'J>^Rr>'HFlS®?e?lC 
J; o T -> U n >SfbM 2 0 &o;-> U n >K<t:M 1 9 SrlH 

^^ST'So co^m. ::iUi7i$^m3(D±izm^^nrz 

(f) TfeSo 

[0 0 3 0] ;^{::«e*S^I5irait{cSS^Wxtf^^>'^ 
)l^mmzJ:^xMii^-:^^mm-^o 

a&Sd^. .lC:TttUHV/CVDj4<£^»JiLTlttBJ-r 
S i 2 Hg ^Stas seem, U&6 0 5t;. 

ki7 3 lC[6]*^c T P ij -> U 3 >B 1 3 TJSJ^fig 

[0 0 3 1] -yj. ->'j=i>:3k^^@3osmbfca5 

p s¥i^ft-> u n > • '^-xffi*^ 1 2 a 7f)\ mm 

JlQj)^'J->Ua> 1 0O±{Ctip^zi^'J>'U3>l 2 b 



3«, SV^fcSMLTV^^o ^©tt^*tEi3 (g) 

-■ft^rzibi.zmmm^noo :i(Dm$!!tm\zj:-oxmm 

>ii, 13. I 2h-m^mmzTfsu>tiiY--:f^n 

mm^^<Dmiihx\t.. soot:. io5j-T$)o 
izmmmit^n^o 

[0 0 3 2] :ia:)m^mx\ 3l^'J>"J3>i oicST, 
^aST^-X 1 2 ad^^,=]I/^^^3'vi#D>*^*t£m^ 
75^i^i/i4»t^T}StiT*)-l), LPCVDlCck-& 

-><J 3 >^<bMoiftfflRycs:3&tt K^-f x>y^>^y*ff 

e> C if' J: D U a >^{blK 1 4 ©{B'M^JgfiKT^o M 

15 0 nmsS^e 3 0 0 nmdtigbTfet), -1':t>aA^ 

#U->'Jn>^5§#ftlt:^cv^x^;i.:^:- (7 0 k 
eV~100keV) SrSOf K-X«5 E 1 5~2 E 1 

i^^^^W'-ie.h H^'fXy^>i/tCJ:0x5 

ffl#U>'U=i>l 5*^*f^^$n^o J^lCXS^yiS'ff Lii 

^<Drztb(Dm&m^m^i^u 3 >®?fb]^coffliiSTH*n 

'^-X^iicl 2 aJd, ¥igffiv'U3>t3<tSN^X5>y 
^'®«51 6*tJgj5K$n-&o HCDt^^jit. 0 3 (h) X$> 

[0 0 3 3] :*lc->'Jn>®!'fbmi 7{CJ;oT^®^ffi 

/t-y Lfc^X h U y :7 ^ - iiS^&'tt K ^-f X -y 
^>i^^fTt'^7';i/5X':>A?S©X5'y^'«® 1 8 a, ^ 
-X«ffil 8 bROtnUi^iS'ttffil 8 cSJgfife-rs. W 

±<D-/u±7.=^Mixmi(DWimmm^m-r^ hy>-j7, 

^^me^x^^. 

[0 0 3 4] :izx'mm&mizit-<x^mMiz^-ox. 

«. ^-X«®ffl#U>'U3>i:*tt'<-Xt<75P^®ffi 

irC*^{£M5fn-5::iica&-5. •r;^j;*:>*.*t4^-x 1 2 a 

7!)^J^fi£^nSB#(', *tt'^-XCDafC|^B#{CJgfi£$tl-5> 
>-U:3>i 2 bt;^j:^, ^®#U->U=i>M 

■5. ^)•^5^^^a$nfc^M#l®^gs*^'ral;75:e.^^, Tit 

[0 0 3 5] h7>vX^'©'^-XJSlaOM«. ifil*5cfc 
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I3fie*4 0 GH z CD f j,ax TS)-^^^®*^ 4 6 GH z 

[0 0 3 6] '^\zi^mm'm2<Ji-mm\\z-o^wm^m- 

[0 0 3 7] ffitn:#5*n 0~1 5Q • cm®p- Si (1 
0 0) ®;^fe®->Un>««l±{Ctt« N+ saJ63A.;^ 

^;Hi3d^'Jgfig$nTt>2><, Sic. *^^SI(Z>fc*®n 

3 1 0 0 «SMtt, -> U n >^{t;)K 3 1. U n 
>S<klK 3 2 Rt;^-> U a >g?<bK 3 3 OIWS*^ 

^fi£-r^->'J=i>zil/i7 5'g3®— g|5$r®tHl/. 31^^' 
5'§l#tt!bM^5^Stii-r^ffiP 1 0 2*^J^jrg$nTV^ 
^, BIP10 2{C«. N+ M;l^U->'J=i>S8;^^}^fi£$ 

l^(D>-Ua>mil;M3 1 tc:«^-XJ^fiferofcJ6©P^P3 
0 2 ->U n >M{bM 3 3 \z\X%'&.^-7.^9\-mz^\ 
^ffif^JcMP 3 0 1 ii^^^nx^^^o ->U >^<b 

aS^WJCJgfiE^tiTt^So :ic7)4?U>'U=i»Ktt. ^P 

3 0 l©X-yvd^e,MPF«vUC7K¥:^f&I(C-ti-0aiLTti 

B 3 4 U 3 >^^tM 3 2 t^— 'J -> U :3 

[0 0 3 8] v'J:3>aUi7i57g3cDgffib75:gB 
^i-fctt, MPS 0 2±«)<gJ!S{3«. ^i^SSiGeMS 

«. prntLxmrnr^o p+ sd?u->un>3 4®{a'j 

®{Cttp+ ^#^SiS i GelK3 6S:Z>'pS#^aS i 
GeM3 SA^Jgfig^n. pM^i^aS i Ge)13 5±fC 

«. p mmm^ s i g e xtt^-xa 3 7 nx 

t/^So c:n?)pS#i^aS i Ge*tt'<-XB3 7 tp 
M#i^ftS i GeM3 8 -> 
U :3 >S{kM 9 SZ>'v U 3 >®?{l:m 14. 1 7 (Cct o 



Un>II7. ^m^S i GeK3 8. RZSaU^^rnm 

ffl#u->U3>H8 75^^n^^nffi*3nTtis, ^— 
m3 7 ±mmizit, n+ s¥^s-> u n >x = y 
z^mm^^n. sjc-?-(7)±»cn+ sxs^y^S'msffl* 

U->Ua>l S^EW-rSo TJPSX-^A^^OX^-;/:?* 
Hi 8 a. '^-xmffil 8 hmSnl'^'S'nMl 7 c 
«. ^n^'tlXS-yrJ'M^l 5. 4^'Jv'Un>B7J5cDJ 

[0 0 3 9] ^©*M«?iJ«sajt^ffi{cMLTiKB^-r 
S, |g 1 (7)||ig^JtSfj:SXSfctttCMbTf¥«fflfC|5iB^ 
•r*. ->Ua>»#:i 0 0^}g^-rS*T«. UlCDSI 

0±IC1 5 nmCD->U=!>m{t:a^3 1^. Simfkffi^fc: 
ttCVDrStCctoTJ^fig-rSo :iC9»t. MIP«10nm 
*^?> 5 0 nm/5^*iiaT^S. ^tCL P C VDft{Cj:-pT 

1 5 nm<D->iJn>^{bM3 2*. J^^T^.. ^im, 
1 0 nmd^e) 5 0 nm*^*ji^T*S» 5>'J n >g? 

^kii3 1 i:>'U3>^jkiK3 2 iicimm<D'^m^. ttx 

STJ^fig-rs^l^JPS i GeM©M/P<i:S«|5|i;a:;5:.l> 
mz-t^Z.t.i)\ aSLti. jScfcCVD^tCtoTl 2 
0 n mco -> U n ym^m 3 3 ^J^figf ZKOi^tt, 
7 0 nm*^?) 15 0 nm*^jiLT^i-i>. 

[0 0 4 0] :k\z^\<Dmmt.mmz^-:^wmm-!!^ 

PJ^fiK. i^^):2ym\M(r>im^izx.'y^nvi7\z^^m 
P'F«g®<BJSJ^^<£fT5, ^:®4^^:dtS5 (a) TS)*, 
[0 0 4 1] ;^tC->Ua>^^bK3 3*HF?^©X<>5^ 
>i^Ji^(CJ;oT. P^PS;&^?.«l:5[*]-v<hx>y^>i^bT 

OTffi*^ *?J1 0 0 nm*'>e.*?»2 5 0 nmgai^nMP 

3 0 iiim!$.-^n^. mzm^Tzm\zm&,^'^^^m 
^ci^i. ;i®B#;/u=i>^ibM«. t5^:^^:x>y^>if$ 

7E«J^«©*STfeS. ;iC04^^*^'EI5 (b) X$>^. 
[0 0 4 2] i5<:tC®tB$n;Ac^-7>«@ffl4?U>''j3> 

Ttt. *fXy— XMBEfe, UHV/CVDfe, LPC 

VD^fe#75^$)So ;i'Tt>m-©llig^J<i:ra<t{cLPc 

u u =1 xo^mTmz. mmi\zMmw^ u -> 

y u n ib *E^*p# u -> u n >'\^M!l^MT. ( ;i ;i 
Ttt/j^o» ^wkm^it^tL^zmtmm m7L\-s.Q oq 
"c. 3 0ij-) ^nts-o. z.<Dm¥k. ^-7.mMmi^^}y 

U 3 > t -> U n >^{t]K 3 2 t p + U 

>'U=i>3 4*«j^fig$n-5. zL<D^mims u) x$> 

-5, 

[0 0 4 3] ^*:{cBSP)S©->Un>^<t:JK3 2m*T 
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(;iOM'>^i-{il2lffi±«BS) ■€-OM^^>;5:tt«i; 

>^£V^o ;icott^,75^0 5 (d) TS.'&o 
[0 0 4 4] :;*:lCHF5SCD?KICct-:?T>'U3>^it:M3 

>m^z 1 d^e)rj:sMP 3 o 2iim^^n^o z.<d^ 

0 6 (e) 

[0 0 4 5] ^^f-S#?Xtf:$'^^->rJl/figS^tCckoT, 
MPS 0 2F^g|50>'U3>3Ui'^' 3±{c*|^ilPS i G 

^®Bt(StC-7rir-:/ h75^*^^LTfc^® S i Ge)i3 5 

ll±^^:i5:tio jSfiligJ?«. -> U n >S?fl2lK 3 1 ,t -> U 
3 ymm. Z 2 ©MJlcD^tht aSl^S^d^M* L < ^: 

(©iS'&^2 5 nmTa&^. fc*.^^^^IS®«lMS^3J: 

BifllTfes. :i(Dmmm\z p+ S# U -> U :3 > 3 4 ©ffllj 

iStCt>il^j[lP^ifgaS i GeMTJtJ^figSn^, CKD^i^ 

.lt(C<tOp+ ^^^aS i GeMS 6i:-r-5o 
ffi**, 136 (f) T$.«)o 
[0 0 4 6] i>:{C*14^-X3 7^*E^J0S i GeMS 

e zfu-yT-1}V^ts.-^P^ ^SiGeHipSSi 
*^6«fife$nTV>So Ge:7'n7T-1';k :^M#»i:LT 

S i Ge4'OGe?i^*U 0 0 ^^tZlS 

ii^f -57'D7 7-1'Jl'S:Jtt3Jl®JPStt, 4 0 nm-eab 

-E-<D±fcGe^-&*;^ctit-;'a:*5-&ifiEiR^tcS id^^;;^: 
?>)i*^. 3 0nm#1iT«.. ^(Omm\Z\t.. ifsuy-fy^Z 
E 1 8 cm~%^i)n$nTli-g), |s|B#(Cp + 

-t;>i^*Si!ftLTGe, 7HP>*^^>S:#iSal^3 8 

mmm^ti^. 0 6 (g) Tab^o 

[0 0 4 7] :^{C->'j3>®?{bM®it«<i:H^-rx-y5^ 
JC J: SX >y {C J; -3 xmm.tL LTO 'J =3 >m\t 

i^i4^jK^-rs. Mtc, *i^in#'j->U3>^LPc 
mz^nxmwr^. ^K0k^(Dmt.\>x\t. x^ji/^ 

— 7 0 K e V, 1 E 1 6 c m-^-cfeofc, 

L P C VDTitW-r^aP^TIalll^trfltSSr^Jlp-rS^fe 



Tflt^ €r X 5 iS' 'J -> U =J ?>i£tiC$ -Br-S d 

06 (h) TS-S. 

[0 048] JBiT^ 1 (o^mmtinmz -> u n ymtm 

1 7tC<±;c>T*ffi^ffiliX5-yi$', ^— X. S.!/:]!/^ 

)VS. X^:? AJS'&^^T./'N'^y iJ' L^c^^ :t h U V y 5 7 
— i:S;&ttH^-rX'y^>i^$rfTViT;i'5X':7A3S<DX 
5 i5'«M 1 8 a , ^— XttSl 8 bS.a^al/i7:$'ftffi 
1 8 c €rje^-r-2), JiA±cD:/p-feX^MT04®»fffi« 

[0 0 4 91 :i®l|2®ilJg^Jlc<J;-5h7>v'X3'WII 

\<DmMm\z]ic^x. 'pm^TMi^ (.^KDmmmx 

fi, 02 (b) (Z)K^<Xy^xe-^0 2 (c) cDl!{b 
OIS/O^^ 2 (DUSg^J J: D -C'^-XjaSxffiMS: 

[0 0 5 0] 

XJgfi£tl^^tC, O'^LJ^*^'^— X«ffilB#US^'J 

[0 0 5 1] T^^y^)u>^<D^m.m<DWkmtmf^^^ 

noZ.t.\z^r)Z.(D^^(Dmi^T^i^Z.iiti^X'^^. 
TUt:>t>. :^^miz^K)^-xmn.^i&mx^^t.mo 

im 1 ] ^mmcDm i <Dmmm<D^mi^mm(Dmmm 

0o 

[02] mi <Dmmm(D^mi^mnmm<D^sj:m<Dm 

M0O 

[0 3] Sll <D*Sg««JOii^^<^Sa»!iS<DiSXig®»f 

®0o 

[0 4 ] *I8BJ wm 2 OlfeJS^JcOi^^#:^g0i^»r® 

0o 

[0 5] m 2 (D^mm<Di^mi^mmmm<D^sj:m<Dm 

[0 6] m2©*ifi«»JW¥«#:^aS33fi©iSXS®»r 

®0. 

[0 7 ] fie*a^i5»ccfc^i}^*^^«©«i»fM0, 

[0 8] mi^mizj:^^mi^mmmmya-<D^^j: 
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P^^SSSS 1 GeXtS^— X 
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pSa^^l&S 1 GeM 


12a ^Me&>^U 3 ^M'ffi^— X 


3 9 






12b j}?U>'iJ=i> 


1 0 
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13 i}?'JvU=i> 


1 0 


1 


ma 


14 ->'J3>ffi?itm 


1 0 
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HO 


15 N+ SX5'>:5'«SffljJ?U>''J3> 


3 0 
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MP 


16 Nmmm^:3^s.y^mm 


3 0 
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HP 
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